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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a notebook type personal computer 
having an 

opening/ closing mechanism which is easily adjusted in operation 
angle where a 

display part is powered on or off and can have plural operation 
angles set . 

SOLUTION: The display part 1 and a main body part 2 are fitted 
rotatably 

with a hinge 3 . A variable resistor 4 is fixed to the main body part 
2, the 

variable knob 5 of the variable resistor 4 is provided coaxially with 
the 

center of rotation of the hinge 3, and the tip of the knob 5 is held 
by a 

fixing metal 9 fixed to the display part 1. As the display part 1 is 
opened or 

closed, the knob 5 rotates according to the opening/closing angle, so 
the 

voltage from the variable resistor 4 to an output line 13 varies. 
The 

opening/closing angle is detected from the voltage of the output line 
13 and a 

control means 14 performs a power- saving control corresponding to the 

operation 

point . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The information processor characterized by having the body section of an information 
processor, a display, the hinge region that attaches said body section of an information processor and 
said display rotatable, and the include-angle detecting element which detects the closing motion include 
angle of said body section of an information processor and said display. 

[Claim 2] The information processor according to claim 1 characterized by said include-angle detecting 
element being a variable resistor. 

[Claim 3] Claim 1 characterized by preparing the include-angle detection shaft of said include-angle 
detecting element in the rotation shaft and the same axle of said hinge region, or an information 
processor according to claim 2. 

[Claim 4] The information processor characterized by consisting of an include-angle detecting element 
which detects the include angle of the body section of an information processor, a display, and said body 
section of an information processor and said display, and a mode-of-operation change means linked to 
said include-angle detecting element. 

[Claim 5] The information processor according to claim 4 with which said mode-of-operation change 
means is characterized by switching the brightness of a back light. 

[Claim 6] Claim 4 to which said mode-of-operation change means is characterized by switching 
ON/OFF of the status signal of said display, or an information processor according to claim 5. 
[Claim 7] Claim 4 to which said mode-of-operation change means is characterized by switching 
ON/OFF of the internal circumference power source of said body section of an information processor, 
an external circumference power source, or a system power system, claim 5, or an information processor 
according to claim 6. 

[Translation done ] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
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2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the information processor which has the closing motion 
include-angle detecting element which detects the include angle of the closing motion include angle of a 
display and the body section of operation like a word processor or a portable personal computer. 
[0002] 

[Description of the Prior Art] Even if the electric power switch of a body is turned on by the electronic 
equipment which has displays, such as liquid crystal displays, such as a word processor and a notebook 
sized personal computer, he is trying for a current not to flow to a display conventionally, where a 
display is closed. In order to detect the closing motion include angle of a display, when the switch which 
carries out ON/OFF of the current is formed near the rotation section of a hinge and the display is 
closed, the measures which turn off and carry out power saving of the power source of functional units, 
such as not only a display but electronic-circuitry components, HDD, etc., etc. are taken. 
[0003] An example of the switch in the conventional personal computer is shown in drawing 3 . In 
drawing, the push switch with which in the body section of a personal computer and 102 a hinge and 
104 were prepared in the electric power switch, and a display and 103 prepared [ 101 ] 105 in the body 
section 101, and 106 are the projections prepared in the display 102. If a display 102 is closed, he is 
trying for projection 106 to intercept the current to the push display 102 for a push switch 105. 
[0004] In the time when the body of a personal computer was a thick mold, since the push switch 105 
and the dimension of projection 106 were designed greatly, whenever [ closing motion operating angle ] 
was fully detectable by the conventional approach. 

[0005] Usually, the include angle of a push switch 105 of operation is adjusted so that it may turn on, 
when a display 102 opens about 10mm from a closed state. It is impossible however, to use the big 
switch of a stroke in the latest thin notebook sized personal computer. For this reason, by the 
conventional method of having decided the closing motion include angle at which a switch operates by 
the physical relationship of a push switch 105 and projection 106, since the stroke of a push switch 103 
becomes small, it is difficult to adjust to accuracy the include angle (for it to turn on, when a display 
opens about 10mm) of operation in which a push switch 105 carries out ON/OFF. 
[0006] moreover, the exterior from which the include angle of a switch of operation changes with the 
mechanical wear by ON/OFF of a switch which pushes a push switch 105 accidentally while operating a 
keyboard since the push switch 105 is exposed — the not desirable technical problem occurred. 
[0007] Furthermore, since the detection approach of whenever [ by the push switch / closing motion 
operating angle ] was ON/OFF control as another technical problem, only the include angle of one point 
of operation has been set up. For this reason, when a display was closed, the technical problem which 
can perform only the power saving force control of disconnecting the power source of a display also 
occurred. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention solves the above-mentioned technical 
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problem, and it aims at offering the thin information processor which can set up whenever [ closing 
motion operating angle / of a display ] without adjustment of a complicated include angle of operation. 
[0009] Moreover, another object of this invention can offer the information processor in which a fine 
power saving force control is possible by this for the purpose of offering the information processor 
which has the closing motion detector which can detect the include angle of a display and a body 
continuously. 
[0010] 

[Means for Solving the Problem] This invention is an information processor which has the include-angle 
detecting element which changes into an electrical signal the include angle which the body section of an 
information processor and a display make, and detects it. Therefore, since adjustment of an include 
angle of operation can be performed with an electric means, adjustment of an include angle of operation 
is easy. Moreover, since it does not wear out mechanically like a push switch, the include angle of 
operation is stable. Furthermore, since the multi -statement of the include angle of operation can be 
carried out, the fine power saving force control made to correspond to the closing motion include angle 
of a display is possible by connecting an include-angle detecting element to a mode-of-operation change 
means. 
[0011] 

[Embodiment of the Invention] It is an information processor characterized by having the body section 
of an information processor, a display, the hinge region that attaches said body section of an information 
processor and said display rotatable, and the include-angle detecting element which detects the closing 
motion include angle of said body section of an information processor and said display, and since 
invention of the first of this invention can perform adjustment of an include angle of operation with an 
electric means, adjustment of an include angle of operation is easy for it. Moreover, while operating a 
keyboard, a push switch is not pushed accidentally. 

[0012] In invention according to claim 1, invention of the second of this invention is characterized by 
said include-angle detecting element being a variable resistor, and its cost is cheap and it can offer the 
information processor which has small and a reliable include-angle detecting element. 
[0013] In claim 1 or invention according to claim 2, invention of the third of this invention can be 
characterized by preparing the include-angle detection shaft of said include-angle detecting element in 
the revolving shaft and the same axle of said hinge region, and can offer the information processor 
which has a compact include-angle detecting element. 

[0014] Invention of the fourth of this invention is an information processor characterized by consisting 
of an include-angle detecting element which detects the include angle of the body section of an 
information processor, a display, and said body section of an information processor and said display, 
and a mode-of-operation change means linked to said include-angle detecting element, and can offer the 
information processor in which a fine power saving force control is possible by connecting the detecting 
signal which continued from the include-angle detecting element to a mode-of-operation change means. 
[0015] In invention according to claim 4, said mode-of-operation change means can be characterized by 
switching the brightness of a back light, and invention of the fifth of this invention can offer the 
information processor in which the power saving force control of the back light according to the closing 
motion include angle of a display is possible. 

[0016] In claim 4 or invention according to claim 5, said mode-of-operation change means can be 
characterized by switching ON/OFF of the status signal of said display, and invention of the sixth of this 
invention can offer the information processor in which the power saving force control of the display 
according to the closing motion include angle of a display is possible. 

[0017] In claim 4, claim 5, or invention according to claim 6, said mode-of-operation change means can 
be characterized by switching ON/OFF of the internal circumference power source of said body section 
of an information processor, an external circumference power source, or a system power system, and 
invention of the seventh of this invention can offer the information processor in which the power saving 
force control of the whole body is possible according to the closing motion include angle of a display. 
[0018] (Gestalt 1 of operation) An example of a notebook sized personal computer is explained as an 
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information processor which equipped the gestalt 1 of operation with the include-angle detecting 
element of this invention. 

[0019] Drawing 1 is the perspective view of the notebook sized personal computer equipped with the 
include-angle detecting element of this invention. For a display and 2, as for a hinge region and 4, in 
drawing, the body section of a personal computer and 3 are [ 1 / a variable resistor and 5 ] the adjustable 
tongues of a variable resistor 4. 

[0020] It is fixed to the body section 2 of a personal computer on a screw 6, and the other end is being 
fixed to the display 1 for the end section of a hinge region 3 on the screw 7. In the example of drawing 
I , the variable resistor 4 is attached in the left-hand side hinge region 3 side, and is being fixed to the 
body section 2 of a personal computer on the screw 8. The center of rotation of the adjustable tongue 5 
is established in the rotation medial axis 1 1 and the same axle of a hinge region 3, and the head of the 
adjustable tongue 5 is being fixed by the tongue fastener 9. The tongue fastener 9 is being fixed to the 
display 1 on the screw 10. 

[0021] The input line 12 from a power source and the output line 13 linked to a control means 14 are 
connected to the variable resistor 4. 

[0022] If a display 1 is closed in the close direction from the condition which drawing 1 opened, the 
adjustable tongue 5 will rotate counterclockwise and an output signal will change. This output change 
supports the closing motion include angle of a display 1 and the body section 2 of an information 
processor, and can know a closing motion include angle with the output from a variable resistor 4. 
[0023] A control means 14 will control intercepting all the inputs to a display 1 etc., if the control 
corresponding to an output signal, for example, an output, becomes below constant value. The detail of a 
control means 14 is explained in the gestalt 2 of operation. 

[0024] According to this approach, since the include-angle detecting element has detected the closing 
motion include angle of a display 1, there is no need of detection precision not falling in the case of a 
thin personal computer, and adjusting an include angle of operation according to an individual in a 
production process, substantially. 

[0025] Moreover, when an exact include angle of operation is required, an include angle of operation 
can be easily adjusted by changing the threshold in a control means 14. 

[0026] Moreover, if it not only intercepts the input to a display 1, but an power saving force control 
which is explained to the gestalt 2 of operation is performed when a display 1 is closed, power saving of 
the power source of the body section 2 is also controllable. 

[0027] Furthermore, since the notebook computer of the gestalt 1 of operation does not have a lobe like 
the conventional push switch, a switch is accidentally pushed during actuation and the back light of a 
display does not go out. 

[0028] (Gestalt 2 of operation) The example of the personal computer which inputted the output signal 
from an include-angle detecting element into the control section which has a power-saving mode-of- 
operation change means, and realized power-saving is explained to the gestalt 2 of operation. 
[0029] Drawing 2 is the block diagram of the above-mentioned personal computer. The line where the 
electrical potential difference [ 302 ] corresponding [ 301 ] to the resistance of a variable resistor having 
corresponded [ the variable resistor ] is outputted in drawing, and 303 are the microcomputers which 
control the whole power source, and build in AD converter 3 10, an internal memory 311, CPU3 12, and 
I/O interface 3 13. An inverter with the function in which 304 carries out adjustable [ of the brightness of 
a back light 317] with the output from a microcomputer 303, and 305 are system buses which transmit 
and receive a command between a microcomputer 303 and the system control section 314. The system 
control section 3 14 is controlling CPU3 15 and the video control section 316. 
[0030] The power circuit where 306 supplies the power source to the external peripheral device (for 
example, FDD, a serial port, a parallel port), the power circuit where 307 supplies the power source to 
the internal peripheral device (for example, a back light, HDD), the power circuit where 308 supplies the 
power source to the whole (for example, main board) system, and 309 are power circuits which back up 
a system (for example, memory, a core chip). 

[003 1] The actuation which should be performed at the time of each closing motion include angle is set 
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to the internal memory 3 1 1 of a microcomputer 303. The microcomputer 303 has detected continuously 
the electrical potential difference according to the resistance of a variable resistor 301, and recognizes 
the closing motion include angle based on a detection electrical potential difference. If a display 1 is 
opened and closed, the resistance of a variable resistor 301 will change, and it becomes the electrical- 
potential-difference value change of an input line 302, and appears. The electrical-potential-difference 
value of an input line 302 performs processing according to the content memorized by memory 3 1 1 as 
compared with the include angle currently described in memory 311, after being changed into an include 
angle by the electrical-potential-difference include-angle conversion procedure currently programmed 
byCPU312. 



[0032] 
A table 1] 






3 0° JJt± 




3 0° 




2 0 C 




1 0° 




0° 





[0033] A table 1 is an example of the content of memory 3 1 1 which defined activity. The activity 
according to the closing motion include angle and include angle of a display 1 is memorized by memory 
31 1 by the tabular format corresponding to 1 to 1, respectively. 

[0034] In the example of a table 1, in 30 closing motion squares or more of a display 1, if normal 
operation and a closing motion angle are closed by 30 degrees, a back light 317 turns off, and when it is 
20 degrees, video circuits are OFF and 10 degrees and it is standby of a system, and 0 times, it is set up 
so that a system may be gone into a suspension condition. 

[0035] When a display 1 is opened to a busy condition (30 degrees or more), the internal circumference 
power source 307, the external circumference power source 306, system power 308, and a backup power 
supply 309 are turned on altogether. 

[0036] If a display 1 is closed to the include angle of 30 degrees, a back light 317 will be turned off and 
system-wide power consumption will be lowered. If a display 1 is opened from this condition to the 
include angle of 30 degrees or more, a back light 317 lights up promptly and it can return to an usable 
condition. 

[0037] If a closing motion include angle is closed to 20 degrees, power consumption will be further 
lowered from the condition of having turned off the video circuit and having closed 30 degrees. In this 
case, although the return of video presentation takes some time amount, it is effective in power saving in 
the case of performing processing without the need for count of long duration, or a display. 
[0038] Furthermore, if a closing motion include angle is closed to 10 degrees, a system will be in a 
standby condition (a clock halt of CPU3 15 and the external circumference power source 306 turn off), 
and can lower power consumption further. In order in the case of this mode to make a closing motion 
include angle into 30 degrees or more and to return to an usable condition again, although time amount 
is taken from the case where a video circuit is turned off, it contributes to power saving greatly. It is 
effective when resting temporarily during actuation. 

[0039] When a closing motion include angle is closed to 0 times, a system goes into a suspension 
condition (system power 308 turns off). Although it is in the condition altogether turned off except the 
power source for backup and a return takes time amount, power consumption can be lowered to 
necessary minimum. It is effective when not carrying out a long duration activity. 
[0040] The notebook computer of this invention can set up two or more power-saving modes according 
to the closing motion include angle of a display like the above example, and when a user adjusts the 
closing motion include angle of a display according to an operating condition, it can obtain effective 
power-saving mode. 
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[0041] In the example of a table 1, although a back light 3 17 is burning or OFF, power saving of it can 
also be carried out still more finely by making the brightness of a back light 317 dark gradually with the 
brightness adjustable inverter 304 according to a closing motion include angle. 
[0042] 

[Effect of the Invention] As explained above, this invention is an information processor which has the 
include-angle detecting element which detects the closing motion include angle of a display and the 
body section. By this, the information processor which can adjust whenever [ closing motion operating 
angle / of a display ] without complicated adjustment can be offered. Moreover, since the include angle 
of a display and a body is continuously detectable, a fine power saving force control is possible for the 
information processor of this invention. 



[Translation done ] 
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